On Uppkk (’retackous (Maestrichtian) Aaiaionoidea froai W.A. 41 


5.—ON U PPEK CRETAC ECUS (A1 AESTRIOl IT1 AN) 
AMMONOIDEA FROM WESTERN AUSTRALIA. 


By 1.. V. Spatii, F.H.S. 

Coniniuiucated by Curt Toirhort. 

Rpad: 12tli Soptemher, 1949. Published: 2drd iVugust, 1940. 

The oecurrenee of late Cretaceous aiumonites (referred to the Upper 
Senonian or Campanian) in the northwestern part of Western Australia 
(Cardabia. Ran<>'e) has only leeently bi'en recorded by Dr. Jl. (1. Ra.ngatt (1), 
and the determinations of the ammonites (by so competent an authority as 
Dr. F. W. Whitehouse of the University of Brisbane), suggested the presence 
of a fauna of considerable im|)ortance. I was very interested therefore to hear 
from Dr. (\ Teiehert of the University of West<‘rn Australia that he had made 
collections of ammonites from the same beds in 1938 and I gladly accepted 
his kind offer to have the fauna sent to m(> for study. For since 1 (2) first 
discussed comparable ammonites from Africa and their allies of the AriyiR'^r 
and Valudayur Beds of India, our knowledge of the late Cretsiceous succes¬ 
sions has been greatly extended. 1 was also anxious to see whether the 
recent great multiplication of ammonite zones in the higher Cretaceous of 
Japan moditied our views of the successions in India, Australia and else¬ 
where. 


There are 43 ammonoids in the collection before me and tlu’y came 
(in about ('((ual numlxu's) from tlie west (locality B) and south-west (local¬ 
ity A) sides of Remarkable Hill, Cardabia Station. The map attached to 
Di'. Raggatt’s accomit gives the position of this hill as about 85 miles due 
south of North West Cape, and from his geological data it may be seen that 
the ammonites occur (with coprolib's and many foraminifera (3)) in a live- 
feet band of glauconitic sand or sandstone. This bed is overlain by sandy, 
white to yellow, polyzoan limestones, 85 feet in thickness, which have yielded 
OstyPd vfsicuhwin and other tos.sils, dated by Dr. 1\ liitehouse as Campanian , 
and the ammonite bed is underlain by Inoceravitift Maids that contain a iauiia 
said to be similar to that of the Ciiigin Chalk. The age of the latter is ap¬ 
proximately indicated by the presence of Umtacriniis and Marsupite:^ (San- 
tonian and Camjianian), but the ammonites known from that deposit (4) are 
not suitable for exact dating. While the age of the ammonite bed was thus 
roughlv determimsl it seemed that the succession was too inconpihde to help 


(1) Geology of Xoitli-West Basin, Western Australia, etc. Jour. h’oy. Soc. 
A5,S'. Wales, vol’. Ixx., pt. 1, 1!)3(), iip. Bin-Bil. 

(2) On Cretaceous Ceidialoiiodn from Zululand. Ann. S. Afr. Mi/.s'.. vol. 
xii pt. 7, No. 1(5 (Mav. 1921); On tapper Cretaceous Ammonoidea from Pondo- 
ian’d. Ann. l)uvhan Mns., vol. iii., pt. 2 (August, 1921): The Senonian Ammon¬ 
ite Fauna of Pondoland. Trans. Boy. Soc. S. Afr., v(d. x., pt. 3 (1922). 

(3) See Irene Crespin : Up[)er Cretaceous Foraminifera from the North-West 
Basin, W. Australia. Journ. of Palacont., vol. xii., No. 4, 1938, j). 391. 

(4) Spath: Note on two Ammonites from the Gingiu Chalk. Jour. Boy. 
Soc. West. Anslralia, vol. xii., 192(5, pp. 53-5. There is another ammonite from 
the Gingin Chalk in the British Museum (Nat. Hist., Geol. Soc. Coll. No. 22(5) 
marked “near foot of Mt. Albert’’ (the specimen referred to in my i)aper on 
Jurassic Ammonites from Western Aiustralia). It is crushed and very imperfect, 
but apparently it is also a Pachydiscus (? Evpacliydiscit.s) like those i)reviously 
discussed. 
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in flu* cliK'idalioii of flu* problems to which I dii'eeted attention in J!12T (1), 
namely the contemporaiu'ity or otherwise of the diverse elem(*nts included 
in the (’ampanian and Maesti’ichtian. It will be necessaiy to discuss the 
probable se{|nence of the vai'ions (himpanian-Maestrichtian horizons aftei' the 
aimnonoids have been considered in (h'tail. 


(iemis PARAPHYLLOCEEAS, Sliiniizii, ItCto. 

One example, still s(*ptafe at 8.4 mm. diametei’, and therefore rei)i-esent- 
ins’ the inn(*r whoi'ls of a large individual, is compared to I‘. nerd (F’orbes), 
the holotype of which is only 20 mm. in diameter. The Australian specimen 
is an int(*)aial cast, without trace of ornanu'ntation, excei)t I'ather closely 
spaced, sigmoidal folds, as in P. sur/ja (Forbes). The latt('r has i-ather 
coar.sei- ribbing than P. nera- in the young, and it is less flattened laterally; 
but later tin* two species become very .similar, e.xcept in the spacing of the 
costation. One of the syntypes of P. surya, in fact, at 72 mm. diameter 
(with bod_\-chambei') may ('(jnally w(*ll b(“ attaclu'd to /\ nerd, b(*ing more 
tinely ribbed than the large example tigured by Kossmat (2), but liaving 
an e(pial whoit-thichness (28%). Marshall (3) stated that tin* folds di.sai)- 
l)eared more (|nickly in his New Zealand form (= J\ mdrsludU, Shimizu) 
th.an in P. suryd, but in the Australian example before me, as Avell as in 
the syntype alr(>ady mentioned, the folds (with or without psc'udo-constric- 
tions on flu* inner whorl-side in the young) jier.sist, jnst as they do in 
P. suryd. Since the genus PdrdphyUocerds, Shimizu (4) was i)ropo.sed for 
the gionp of P. ftdryd (Forbes) the closi'ly allied I\ nerd must also be I’C- 
r(‘iT(Ml to that ^•oriiis. 


PHYLLOPACHYCEEAS, Sputli. IHli;-). 

There are two examples of Phyllopachycerds forhesumum (d’Orbignv) 
in the emend(‘d interpretation of Ko.ssmat (5). Since this sjiecies, already 
recognised by Dr. Whiti'honse, Avas referred to by him as P. cf. forbemdruim 
he may have doubted its identity with the Vahidayur form. 1 have before 
me, bowi'ver, Forbes’s original (B.M. No. It. 1()47(), (Jeol. Soc. Coll.) and 
topotypes from the Kaye and Cunliffe Collections, and there .seems to be 
no dilference either in suture-line or in dimensions; but Avhile the beautifully 
pi'eserved \'alndaynr specimen.s show the delicate ornamentation, the Ans- 
tiahan examples are smooth, internal casts. In spite of Marshall’s (ti) re¬ 
marks, the whoi'l-section is mnch more like that tigured by Kossmat (7) 
than Ins own, misleading diagram. Tin* .sntnre-line, also, wms incorrectly 
tigured liytlie former author, and his identilication of the New' Zealand 


(1) L:e. ril. (Ann. Durbnn Mns.), 1!)2I, pp. ;l.t ;!;•). 

(2) Uiit(-ivsu;-lmiigc*ii iiher die siidimlisclio Krcidefoniiation. Pt. i. PeHr 

Pal. drol. Ontn-r.-Vny., vol. i.\., IStt;'), pi. xvi., fiv. i. 

(4) />/;• (lf2<i), p. i:54 pi. 2(i, tigs. 1.2.‘ '(Tl.e wliorl-scction is very mis- 

U'utliiii)* it tlic* tonii js c'oiTCM'tly rotorrod to P, ouTa), 

(4) See Spidli: Problems of -Ammonite Nomeiiclatnre VII. Tlie eeiiei-i 

/ arapItiiUocera.s ami Neoj hiiUocrras, Sliimizu. Oeol. May., pi;};) ^ 

(.1) rntersiiclumgen iiher die siidiiii.selie Kr; ideformation Pt. iii. 7,*-//,• 

Pal. ( cal. (l.Arrr.-l'ny., vo!. : i., IFSIS, p. ll'4. 

(()) Tlie rjiper Cretaceous Ammonites of New Zealand. 7’iv/«s- A" / /»./ 

vol. I!)2(i. p. I.dl), pi. Ml, fio-. fi, ],i. 27, figs. .3-4. .’’ 

T Oxicrr.-Vny., vol. ix., 1895, ,,1. .xv.. fig 

(iiiis fonij was lat('r ronaniod V, wlntravcsi,, Kossmat). 
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form Avith Forbes’ species may not be reliable; but Dr. Marshall was right 
m saying that there were twelve (external) saddles. These are followed by 
eight internal (dorsal) saddles, so that there are altogether eighty elements 
in the suture-line. It should be added that I agree with Gignoux (1) in de¬ 
riving P. forbesianum from P. Infimdibulum and P. rouyanum (d’Orbigny) 
and therefore include it in Pliyllopachyceras, Spath (1927) (2). Accord¬ 
ing to Sliimizu (3) P. forbesianum (of Santonian and Lower Campanian 
age) is .succeeded by P. ezoense (Yokoyama), but I believe the two to be 
the same leather long-ranged species, or at least 1 can see no difference be¬ 
tween the Japanese and Indian examjdes before me. 

(iciius PSEUDOPHYIiLITES, Kossni.it. 

A septate fragment of a PseudophijUites seems to have a slower rate 
of imurase in whorl-height and thickness than the well-known Valudayur 
species P. indra (Forbes) (4). The height is 32 and 47 mm., resj)eetively, 
at the two ends, the thickness 29 and 44 mm. The length along the siphonal 
line is just under 109 mm. and in the holotype of /^a corresponding 
change in dimensions appears to take place in a length of only about 
SO mm. Combined Avith this apparent sloAA’er rate of increase in size there 
is a slightly less high umbilical slope, but it is difficult to tell whether these 
differenci's (in a single fragment) are of significance. Tin* suture-line shoAvs 
good agreement Avitli that of P. indra, and I may mention that Whitehouse 
already referred a West Australian ammonite to that species. 

(Jcinis HAUERICERAS, Grossoiivrc. 

A fragmentary example of an unkeeled Hauericeras (Plate 11., Fig. 3), 
consisting of portions of tAvo seiitate Avhoi'ls, shoAvs constrictions Avhich are 
almost straight and only slightly projected perijiherally as in Kossmat’s (5) 
figure of II. gardeni (Daily). At a diameter of about 45mni. (reconstructed) 
the proportions were a|3proximately .34-, .24-, .3(5, indicating a greater Avhorl- 
thickness than in II. gardeni Avhich also has a le.ss regularly oval section. The 
internal cast shows a siphonal groove, not deep, but very clearly marked, and 
it is jFossible that this cori’esponded with a keel on the test, but there is also 
no trace of a keel on the next inner Avhorl. The suture-line is that of a 
typical Ilanericeras. 

Stoliezka ((5), avIio examined Forbes’s original (figured) example of 
Amm. ditrga (B.iNL Xo. R. 10467u, b, Geol. Soc. Coll.), thought that it was 
merely the young of II. rembda (Forl)es), before the keel appeared; and I 
have previously (7) followed Stoliezka. in identifying the tAvo species. But 
the Australian example shoAvs that there is such a species as II. dnrga, 
especially if Forbes’s smaller second (unfigured) specimen be taken to re- 

(1) Les Pliylloceiatides du Paleoeretace. Mnn. Carte geol. det. France 
(1920) 192], p. 100. 

(2) Sill- quclnues especes du Gault, iiouuuecs i)ar P. Tleyucs. Ann. Mus. 
nat. Mar,=;eiUe, vol. XX., 1925, p. 101. 

(3) The l^i)])er Cretaceous Ce])halopods of .Tapau. T. .Tour. Shanghai Sci. 
Inst., sect. IT., aoI. 1, 1935, pp. 200, 201. 

(4) See Kossmat, op. eit., pt. i. (1895), p. 137, pi. xvi., fig. 9. 

(5) Ibid., pt. iii. (1898), pi. XTTII., fig. 7a. 

(()) The Fossil Cephalopoda of the Cretaceous Pocks of R. India. Pal. 
Indica, sor. 3. ])t. 2, 1804, p. 03; Becords Geol. Snrv. Indio, vol. T., 1808, p. 33. 

(7) Loe. cit. (Trans. Bog. Soc. S. Afr., 1922), p. 130. 
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present this form. Tlie latter example lias the constrictions rather angular 
on the perii^hery and therefore is much like any young Ilauericeras, includ¬ 
ing the smaller syntype of H. remhda^ though not the holotype of that species, 
with its very characteristic keel. Stoliczka’s Hg. 5 (pi. Ixxi.) represents this 
emended H. durga, hut not figs. 6, 7 (=Ptizosia eomjiressa, Kossmat) which 
came from the upjiermost Albian Utatur Groui^, and therefore are not 
directly related to the form here discussed. II. ugapuhi, Marshall (1), which 
is also unkeeled, differs in proportions, and has a much higher umbilical wall, 
if the section is reliable. 


(iemis KOSSMATICERAS, de (Trossouvre, 1901. 

(Plate L, Fig. 2.) 

There are two examples of a form which has great resemblance to 
Anim. (lemilidUHs, Stoliezka (2) from the Aryalur Group of India, a s])ecies 
which was included by Marshall (3) in the separate genus Maorites, and by 
Kilian and Heboid (4) in the sid)-genus Madrasites, whereas the similar K. 
I'ulika (Stoliczka), recorded by Dr. Whitehou.se from Western Australia, was 
referred to Gunmirites. But the examples liefore me (which may (]uite well 
be identical with Dr. Whitehouse’s form) are also close to K. gemmatum 
(Huppe) from Quii-i(|uina, which was made the type of yet a third sub-genus 
{Grossouvreites) by Kilian and Reboul. The Au.stralian form has a whorl- 
thickness of 33% as compared with 3()% in K. ae*>idi(tnnm and 34% in K. 
gemmatum, while the width of the umbilicus is 23% (in.stead of 16% in K. 
aernilianum and 21% in K. gemmatum). As regards measui'ements the Au.s¬ 
tralian foi'in thus is less close to K. aemiUamim than to K. gemmatum which 
was describi'd l)y Bteimnann (5) as being in some respects intennediate be¬ 
tween K. aemilianum and K. kalika. But the rilibing at the lieginning of the 
outer whorl in Steinmann’s tigurc is far more distant than that of the 
examples liefore me, so that provisional reference to K. aemdiauum is sug- 
ge.sted, K. kalika showing crenulation of the ribbing. On the other hand, as 
Steinmann has shown, K. gemmatum (like the Australian form) has an in¬ 
comparably more tinely divided suture-line than any of the Aryalur s})ecies 
which is important, since K. aemdiauum is generally recorded as fi’om the 
uiipermost Campanian (6). 

The inner whorls of the smaller example are seen in section and they 
are only slightly mori' compressed than Is the restored section given of 
lloleodiscus tenuistriatus by Pauicke (7). That sjiecies was described as less 
clos(> to Ko.s.smaiiceras gemmatum than to K. aemilianum, and though the 
Australian and Patagonian forms are not identical, they undoubtedly are 
very closely related. 1 am recording the resemblance because Paulcke’s 

(1) Loc. cit. {Trans. N.Z. hist., vol. .56, tig>(>), ]>. 1!)0, pi. 4:!, fig. 3, pi. 45, 
fig. 3. 

(2) Op. eit. (Fossil (Viilialopoda, Crct. Rods, S. India), 18(55, p. 141 pi. 
lx.x., tigs. ()-S. 

(3) Loc. eil. (Trans. N.Z. lust., vol. 5(5, 1t)2()), ]>. 174. 

(4) L(*s Ceplialopodes neocretacees dcs iles Bevmour et Snow Hill. U'i.ss. 
Erg. Schwed. Si'idpol.-Kxp. 190]-03, vol. 111., Lief, (i, 1909, ]>]). 25-(i. 

(5) Hie Cc])lialopoden der Quiricpiina-Schicliten. N. ,hdirb. f. .Min At 
Beil. Bd. X., 1895, ]>. 71. 

(()) See e.g. Sliiinizn loe. eil. (Jonni. Shanghai Sei. In.st.), 1935, j). 190. 

(7) Hie Ceplialopoden der oberen Kreide Siidpatagoniens. Brr. Natvrf. ties. 
Freiburg i. H., vol. XV., 190(5, p. 224, pi. xvi., fig. 4. 
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species is from a bed higher in the sequence than the presumably Upper 
Campanian lloplitoplacenticeras bed and succeeded only by Baculites 
wi'ongly attached to B. ragimi, Forbes. 


(temis KITCHINITES, Spatli, 1922. 

A septate whorl-fragment (Plate IT., fig. 2) of a large ammonite (in- 
cornjilete at restoi’ed diameter of about 115 mm.) from locality A, seems to 
differ from the much smaller Iloleodiscus karapadensis. Kossmat (1), chiefly 
in size. There is the same type of costation, pos.sibly a little coarser, in 
correspondence with the larger size, and the same flat and partly smooth 
whorl-side. The umbilical tubercles are not conspicuous, e.xcept at the very 
oblique constriction.s, and tlu^ suture-line is similar and highly complex. But 
the two forms are not identical liecause at a diameter greater than that of 
the lai'ger h'ctotypi* of H. kurapadensis, the Australian fragment had at 
least a smooth venter, if not also a smooth whorl-side, as is shown by the 
im|)r('s.sed dorsal ai'ea. Moreover, the ventral chevrons of the outer w’horl, 
directed foi'wards, are interrupted by a distinct siphonal groove, a feature 
known in certain forms of PacJiydif^cus (e.g., P. valognensin, Spath (2)). 
On the Avhole, the Australian ammonite is in the nature of a passage form 
between the Puzosidae and Pachydiscidae on the one hand and tlie Koss- 
maticeratidae on the other. The genus Kitchinites which is based on a 
species (A', pondicherrgunus, Kossmat sp. (.3)) first described as a llolco- 
discns and considered to be nearly related to Kossmaticeras theohakUa'num 
(Stoliczka), is thus undoubtedly a closer ally of the Australian form than 
is the more advanced Ilolcoddsciin karapadenais. I util larger examples of 
K. pondicherrganus have been found, it is impossible to comi)are it ac¬ 
curately with the megaloniorph form now described, but it seems to me 
that the latter represents the style of outer whorl that the typical (and less 
Puzosid) forms of Kilcliinites must be presumed to have developed. 

A second fragment, though labelled locality B, almost fits on to the first 
and appears to be a portion of the same ammonite. 


(teims PACHYDISCUS, Zittel, 188-t, emend. Grossouvre, 1898. 

Half of a se])tate ammonite (l^late IT., fig. T) of about 100 mm. dia¬ 
meter has the whorl-.shape of P. gollexnllensis (d’Orbigny) (4), but slightly 
closer ribliing. It is thus much like P. vxdognensis (Spath) (5), which, in 
side-view, is indisting’uishable from a “second exam))le’’ of P. goUevdlens~is 
figured by A. de Grossouvre (6), but which is distinctly more compressed 
and more involute than the true P. golle-villensis. The Tndian P. crishmi 
(Forbes) (7) is probably an even closer ally. Tt is a more robust form 
than P. compre^s'Ufx, Spath (^ P. gollevdlensis, Ivossmat (8), non 

(1) Loc. cit. (part 2, 1897'), p. 41, gh viii., figs. 4a-c (lectotypc), 2a, b. 

(2) Loc. cit. (Tram. Boy Soc. S. Afr., 1922), p. 122. 

(8) Op. cit. (part 2, 1897), p. 40, pi. vi., figs. Oa-e. 

(4) See in A. de Grossouvre: Les Ammonites de la Craie snperieuro. Mem. 
Expl. Carte geoL France, 1893, j). 214, pi. xxix., figs. 4a, h. 

(5) Loc. cit. (Trans. Boy. Soc. S. Afr.. vol. x., 1922), ]). 122. 

(6) Loc. cil. (1898), ])!. -xx.xi., figs. 9a, h. 

(7) Report on the Fossil Tnvertebrata from S India. Tran.s. Geol. Soc. (2), 
vol. vii., 1845, p. 108, pi. ix., fig. 2. 

(8) Op. cit. (part 3, 1898), p. 97, pi. xv., figs. la-e. 
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d’Orbigiiy) and it dil't'ers from the Austi'alian examph! in having- all Iho 
ribs more distantly spaced and more prominent on the i^eriphery, but it is 
equally evolute. 


The i)ortion of the next inner whorl which is preserved in the dorsal 
area shows a smooth ])eriphery; and the very faint outer ribs of each side 
only appeared at a diameter of about 35 mm. This is the ornamentation 
of the young P. egertoni (Forbes) (1), but it is not nearly so robust as 
that of the immature P. crishna, wrongly united by Stoliczka (2) Avith the 
former. There can be no doubt that P. egertoni and P. neuhergieus are not 
specifically identical, but they both belong to the group of P. gollevillensis 
as Matumoto (3) has recently again stat(‘d; and the compressed Australian 
form as well as the P. sp. cf. compressus^ already recorded by Whitehouse, 
theretore belong to Pacliydiscus in the most restricted sense (4). 

In addition to the exanqjle of P. atT. golleviilensis (d’Orbigny) ju.st 
discussed, there are in the present collection five fragments of a more in¬ 
flated sjK'cies of Pachgdiseus. The thickness is constantly greater than the 
wh(.i-l-hei,ght (Th.: 11. = 9:8) but in spite of this intiatfon the form is 
undoubtedly also a ti-ue Pachgdiseus, for at a diameter of about 35 mm., 
the venter was still jjerfectly smooth and the secondary ribs of the ventro¬ 
lateral border appeared only at over 50 mm. The umbilical nodes Avere 
prominent, however, even in the very young stage, so far as can be seen, 
and at diameters of about 80 or 90 mm. they are very conspicuoirs, each 
then c 01 responding to about three distant secondaries. The a|)pearunce, 
therefore, is ra^ther ditferent from that of the similarly inflated P. colligatus 
I Binkhorst) (.5) Avhich has closer ribbing and loses the umbilical tubercles 
more quickly. The suture-line, hoAvever, is of the same type and since the 
internal lobes are visible in all the fiA^e specimens, I may add that the 
terminal prongs of the dorsal lobe are irreg’ularly trifid. Like the inclina¬ 
tion of the internal saddles, they can be of no systematic value, or be used 
to separate the inflated forms from the compressed specie.s of Packydiscus 
oi the neuhergieus group. 


The Australian species just discussed is probably iieAv; and I take it to 
be related to a gigantic form included by Stoliezka (0) in his Amm. ootaco- 
densis, but )-enamed by Kossmat (7) P. grossonvrei. TJnfortiinately the 
inner Avhorls of this form are not knoAvn and those of its ]iresumable Euro- 
])ean ally P. wittekindi (Schliiter) (8) are generally deformed by pressure, 

(1) Loc. cit. (Trans. Geol. Hoc., 2, \'ol. vii.), 1845, p. 108, pi. ix., fig. i. 

(2) Loc. cil. (Pal. Tudica, ser. 3, pt. 5), 1804, p. 104, ]>!. liii., fig. 4. 

(3) Contributions to tlie Cretaceous Palaeontologv of Japan. 1 . Prelimin¬ 

ary NfUes on the So-called Parapachyducus egertoni (Forbes) from .Japan Jav 
Jour. Geol., lOJO, p. 202 .. ^ 

(4) Spatli: Problems of Ammonite tSTomenclature. VT. The Cenus Paclni- 
di.scm-. Zittel. Geol. ^^ag., 1939. 


&c 


l>escri])tions des Amnionitidcs du Ch-etace superieur 
.¥c»i. Jfus. Log. JTi.st. nat. Belgique, vol. iv., 1908, i>ls. iv., v. and vi. only. 

(0) Loc. cit. (Pal. Imlica, ser. 3, pt. 6), 1865, p. 109 (pars), pi. Ivii. onlV. 

(7) Op. at. (Part 3), 1898, p. 101. 

• deutschen Kreide. Lief Tl. Palacontogr., vol. 

XXI. 1871, p. 0/ pis. XXI and xxii (as Amm-. rohu.Aiis). If tlie voung original 
NhiJ' T"’’ IS correctly Identified with the large lectotype of this species 

(i&w/., figs. 0 - 6 ), P. wittekindz ac(|uires ventral ribs at an earlier stage than the 
Australian torm but the drawing is almost cortainly unrelialile (especially in 
the umbilical ribbing). \ i . <» .> m 
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SO tliat (liroet (•()in|)!n'isoii is difficull. Tho Australian form may he some¬ 
what intermediate hetweeii the P. ootacodemis and P. ianjonaensis, Collig- 
non (1), r(‘cently described from i\Iada.i>asca]'; hut it is not the same author’s 
grossonvrei, nor is it a I'orm of Eupachydiacits in Avhich genus the pro¬ 
jected rihs may he strong or enfeebled on tlu! venter, hut are not interru])ted 
in the siphonal line oi' thickened on each side of the venter. 


(Jeiius DIPLOMOCERAS, Hyatt, H)()0. 

There are four straight and septate* fragments (smooth, internal casts) 
of an almost cylindrical species of iHplomoceras which must have reached 
consid('rahle dimeiisions, the largest fragment having a ventro-dorsal diameter 
of about 55 mm. (and a lateral diameter of only 2 or 3 mm. less). The lyto- 
cei'atid suture-line with its high external lotee is that of the very similar 
7). ci/lindraceum (l)efrance) d’Orhigny sp. (2), in which the internal casts 
also show no trace of the ornamentation. While the four fragments here 
discussed might thus easily have been referred to the French species, there 
is a fifth, slightly curved fragment, apparently with an identical suture-line, 
which suggests caution in identifying the Australian form. For the last 
fragnu'nt, with a cylindrical cross-section, though largely a smooth cast, bears 
trace's of the costation which was not only far more prominent and shar])er 
than that of D. eiilindraceum, hut which was strongly ohlhiue, the dorsal side 
teeing considerably retracted. The unusual sharjeness of the rihs, however, 
may l)e due to tiie weathering (and replacement by limonite) and one of 
Schliiter’s (3) examples of UamiteH ciiUndraceus also shows strongly ol)li()ue 
1 ‘ibs. Aloreover, in a fine Vancouver sieecimen of D. no.t(d)tle (Whiteaves) 
in the British Museum (No. C348()), while the internal cast is quite smooth, 
only the inner laver of test has the i)eculiar low and flattened rihs often seen 
in hiplomoceras {:cuu} well shown in d’Orbigny’s figure), and the outermost 
layer shows rather sharper ribbing. Something similar Ls seen in a large 
fragnu'iit figured hv Kossmat (4), which was wrongly attached to (ihrptox- 
ocerus rxgatum ( Forl)es) and which may well !)(> a portion of a Diplomoerra^. 


(iemis GLYPTOXOCERAS, Spatli, 192.1. 

There arc' apparently three* or four species of this genus (which in¬ 
cludes the so-called Anisoceras of the Valudayur Bc'ds of India), hut they 
are represc'uted only by five body-chamber fragments, no trace of a suture¬ 
line having bc'en observed. 

The first specie's (Plate I., fig. D is represented by a straight portion 
87 mm. long, which is slightly bent at the larger end, like comparalile frag¬ 
ments fronrPondicherrv in the British .Museum. The costation is blunt and 
distinctlv obliejue; there are seven ribs in a lemgth e'epial to the diameter and 
thei-e is vewy little attenuation of the ribbing on the dorsal side*. The section 
is slightlv compresse'd, the thickness be'ing 19.5 mm. wlu're the height - 21 
mm. This fragment is probably close to G. rugatnm (horbes) (5) and dit- 


(1) Ainiaonites canipaniennes et inaestriclitielines de PO. ct elu 8. etc Mada¬ 
gascar. Am. grol., Service de.s Mines, fasc. ix., 19.38, jil. ix., figs. 2, 4. 

(2) P(if Francaise, Terr. Cret., veil, i., 1842, p. oil, pi. cxx.xvi. 

(3) Op. cii; Fief, v., 1872, pi. xxxi., fig. 10. 

(4) Op. eit. (part i.), 1891, p., 14(5, pi. xix., fig. 8 (part only and rather 
diagrainniatic; R.M. No. 10.>01, Oeol. Sue. ( oil.). 

(5) Lac. cit. {Trans. Geol. Snc., 2, ved. vii.), 1845, p. 117, pi. .xi., figs. 2a-c. 
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fVvs chicHy in tin* ineliiiation of the ribs; but this may be flue to its being 
a bofly-cluunber whereas the holotype of Forbes’s species, lefigui'ed by 
Shimizu (1), is septate. 

A second fragment has slightly less blunt and le.ss obli<|ue ribbing and 
is therefore still closer to (i. ritgatum. The attenuated costation of the dorsal 
side is slightly projected foiward (in the form of a feeble sinus) whereas in 
the fii'st fragment the dorsal ribs are regularly concave. The height is 20mm. 
where tin* tliif'kness = 17mm., as in the holotype of Forbes’s .s|)ecies, and 
what appears to be the apertural end is more distinctly bent than in the 
largei' fragment lii’.st described. Neither, unfortunately, i-etains the final 
collar. The second ('.xample may not b(> definitely identifiable with G. ruga- 
turn, because it is .so incomplete, but if 1 am right in associating it with a 
third fragment that retains its .sharp ribbing, s])ecific identity is almost 
certain. 

In a toui'th e.xamphs about 7()mm. long and as slightly compressed as 
the othei' thi'f'e, the ribs aix* mor<* distantly spaced (five in a length efjual to 
the diameter). In the huge holoty))e fragment of G. largemlcatum (FoiFes) 
(2) the ril)bing is still moi'e di.stant, but tlnue are syntypes (in the Kaye and 
( uidifie COlh’ctions) which scarcely ditfer from tin* Austi’alian examph*; nor 
does one of Stoliczka’s (8) exam])les of G. largesulcatum, representing’ part 
of the spii’al portion like the fragment here discu.s.sed. G. (?) nipponicum, 
Shimizu (4), based on a Ilamites sp. figured by Jimbo (.5) and rofcured bv 
Kossmat ((i) to G. largesulcatutn, differs chiefly in its circular section. 

1 he last (*xamph‘ of Glgpta.roceras, also a hook a))Out fiOmm. long, may 
l)(> compai'cd to G. suhcompressum (Forbes) (7), although the ribbing is 
somewhat less close (seven illts in a length e<|ual to the diametei’, instead of 
eight). I li(‘ tragment is slightly malformed, the costae of one side being 
fiexuous, but the com[)re.ssed section and the sharjvness of the ventral ribbing 
are chai'acteristic. 


(iemis EUBACULITES, Spatli, I92(). 

The group of E. vagina (Forbes) (8) is well represented, but while there 
art* many very typical specimens of that gToup, theia* is nothing quite like 
horbt's’s holotyj)!* (B.]\I. No. 10488, fleol. Soc. Coll.). The oi’iginal drawing 
is incoi’rect in so far as tht* nodes art* |)lace(l too near tin* tlouble-(*tlged ven¬ 
tral side. In rt*ality, tlit're is a longitudinal grttove, which separates the 
smttoth ventral irtun the ntttlatt* dttrsal half t)f the sitlt*, and it is situated 
almttsl as ut‘ar the mitltlle t)f the shell, as in tl’Crbigny’s (9) figurt* f)f Bacu- 
lites ornatu^ which is generally taken to be a synonym t)f E. vagina. Since 
Fttrbes’s tlrawing shows the i*ntirt* tabulate vt*nter tht* narrowness of the 
sniot)th zttnt* is particularly misleading. In the Au.stralian fttrins which are 
here ctniiparetl to E. vagina, thert* is mt more trace of a longitudinal groove, 
or se])aratit)n ttf the side into twt) diffei'ent areas or zones, than there is in 

(1) The l'])])t'i' (hetncettus .Ainiuonites so-called namite.i in Jaitaii. Proc. 
Imp. Acad. Tolcyo, vtd. xi., 19.1.'), p. 27,3, text-figs. l-a. 

(2) Loc. cit. (TravR. Genl. Soe., 2, vol. vii.), iSd.), p. 117, ]>1. xi., figs. la-c. 

(.3) Loc, cit. (Pal. Indica, scr. .3, pts. 10-1.3). 180(5, p. 180, pi. Ixxxv., fig. 8. 

(4) Loc, cit. (Journ. SJianghai Sci. Inst.), 1935, p. 199. 

(5) Heitnige znr F'^aunn dor Ixrcide vttii Hokkaido. Pol. Ahh., vtil vi 1894 

p. 40, ])]. vii., fig. 7. M , 

(0) Op. ct7.'(jiart i.), 1895, p. 147. 

(7) Loc. cit. (Trans. Ocol. Hoc., 2, vol. vii.), 1845, p. 110, pi. xi., fig. 0. 

(8) Ibid., p. 114, pi. X., fig. 4. 

(9) Voyage de 1’Aslrololtt*, etc., 1847. Atlas I*al., pi. iii., figs. 3-6. 
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7?. otacodensis (Stoliczka) (1), l)ut the spacing of the crescentic nodes is 
closer even than in Forbes’s type (about ten in a length of 90inm., as against 
nine in K, vagina) There is some variation, hoAvever, in the strength of the 
crescents, one exam})le having th(‘m as [)rominent as in E, otacodensis, while 
two larger fragments are almost smooth. Some examples are curved as much 
as Forbes’s type and the suture-line seems to he rather variahh‘, especially as 
regards the prongs in the siphonal saddle on the tabulate venter. According 
to Steinmann (2) this median saddle l)ears a characteristic, deep funnel- 
shaped siphonal incision, and this is distinct enough in some of Darwin’s 
South American forms before me; but in the Australian specimens under 
discussion, a bitid incision as in Foi’bes’s type of E. vagina (Text-fig. a,) is 
commoner than a single prong, while in at least one fi'agment there are three 
equal incisions in the middle of Ihe siphonal saddle. 

E, otacodensis is represented by three typical examples, one of them re¬ 
presented in Plate 1., fig. 3; its suture-line is reproduc(‘d in Text-fig. b. A 
variety of i)i*esumal)ly the same form (with concave dorsum) shows nodes 
that do not come up to the dorsal edge and thus are more rounded and less 
prominent. The fragimmt of a gigantic individual (long diametei* = fiOmm.) 
and still septate (se(‘ Text-fig. c.), may belong to the same form, l)ut if so, 
it has lost the ribs almost completely, like the two large' fragments above 
referred to as E. aff. vagina. 

Three small examples agree with Kossmat’s (3) E. simjde.r which is sep¬ 
arated specifically from E. vagina because it is a ])assage-forni between 
Enbaculites and BacuJites s.s. 




Tracings (natural size) of Suture-lines of Enbaculites, 

(a) E. vagina (Forbes) liolotype (B.M., No. 10488, Geol. Soe. Coll.), Pondi¬ 
cherry, S. India, (b) E, otacodensis (Stoliezka). No. 20138, Dep. G^'ol. Univ. 
West^ Aust., from Keinarkable Hill (locality B), Cardabia Station, W. Australia, 
tigured in Plate 1., fig. 3. (r) E. sp. ind. Very large example, No. 20146, Dep. 

Geol. Univ., West. Aust., from the same bed (locality A). 

(1) See especially in Kossmat, op, cit, (part i., 1895), p. 157, pi. xix., fig. 16. 

(2) Die Cepbalopoden der Quiriquina-Schicliten. N. Jahrl), /. ^fin, etc. Beil. 
Bd. X., 1895, ]). 91. 

(3) Kossmat, op. cit. (i)art i., 1895), p. 156, pi. xix., fig. 13 (lectotype -- 
Bae/ulites vagina^ var. simplex). 
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T^. V . Si’ATM. 


STKATIGKAPll ICAL KKSl'LTS. 


Tile foi'iy-tlii'ee annnoiioids di'fK-ribod in the foregoing' |»ages belong to 
tlie following sixteen siieeies:-— 

A Paraj)]ii/Uoceras aff. nern (Forbes). 

A Phylloinichycerm forbesianurn (d’Orbigny). 

B Pseudo pJiyJlifes ef. indr a (P^orbes). 

A Hauericeras durga (Forbes). (Plate II., fig. 3.) 

*A Kossmaticeras S]). nov. ? aff. aemilitcnus (Stoliezka). (Plate I., 
fig. 2). 

(?) Kitchinites sp. ind. (Plate 11., fig. 2.) 

B Puchydisens aff. gollevillensis (d’Orbigny). (Plate II., fig. 1.) 

*A, B Pnchydiscus s]). nov. f ef. grossotcvrei, Kossinat. 

B Diplomoceras aff'. cylindraceim ( Defvance) d’Orbigny sp. 

B Glyptoxoceras rugatum (P’orbes). 

P Glyptoxoceras ef. rugatum (Forbes). (Plate I., fig. 1.) 

B Glyptoxoceras aff'. largesidcatum (Forbes). 

B Glyptoxoceras ef. siihcompressum (Forbes). 

Euhaculites aff. vagina (Forbes). 

*B Euhaculites otacodensis (Stoliezka). (Plate I., fig. 3.) 

'^B Eubaculites simplex (Kossmat). 

When 1 first ('.xainined this fauna I did not think that there was any differ¬ 
ence between the forms from locality A and the assemblage from B, but 
it Avill be seen from the aliove list that the two localities have only Bvo 
species in common, namely, Pachydiscus sp. nov. ? ef. grossouvrei, Kossmat, 
and Eubaculites aff. vagina (Forbes). The former belongs to a compara- 
tiv(‘ly long-lived genus; and although Eubaculites vagina is more restricted, 
so far as we know, the possibility must not be overlooked that the two 
assemblages are not strictly contemporaneous. According to Dr. H. G. 
Raggatt (1) field-woi'k and palaeontology agreed in suggesting that the 
same horizon was represented by the ammonite greensand over a distance of 
fifty miles along the eastern slo]ies of the Giralia-Cardabia Range. Yet 
the deposit is glauconitic and therefore almost certainly more or less con¬ 
densed; moreover, the uncoiled genera Glyptoxoceras and Diplomoceras have 
been collected oidy at locality B. 

The assemblage nanu'd by Dr. Whitehouse also does not (juite sui>poi-t 
the vicAV that the ammonoids from the greensand in (juestion are strictly 
contemporaneous. Of course, it is possible that, as in the case of the dif¬ 
ferences noitic(‘d by Wilckens (2) among th(> assemblages from his tlnee 
Quirifpiina localities, conditions of life may have been slightly different. 
Dr. Whitehousc’s fauna may include elements from localities rather far 
n))ai't; but, in any case, it was said to include several ^‘unnamed” gtmera, 
so that it cannot ])erhaps be too critically ('xamined from our present point 
of vicAV. Yet Avhile Parapachydiscus (now Pachydiscus) cf. compressus, 
Spafh, and Gnnnarites kaliha (Stoliezka) are |)robably near enougb to 
Pachydiscus aff. gollevillensis and Kossmaticeras sj). nov. aff. aemilianus, of 
the above list r(rs 2 Jective]y, to suggest a[)proximate contem])oraneity, and 
while three more forms (Phyllopuchyceras forbesianurn (d’Orbigny), Pseudo- 
phyllitcs cf. indra (Forbes), and Eubaculites aff. vagina (Forbes)) occur 

(1) Loc. cit. (.tour. Jtoy. Soe., N.K. Wales, vol. Ixx.), l‘)36, ]>. 160. 

(2) Revision der Fauna der Quiriquina-Rehichten. A. Jahrb. f. Mill, etc 
Beil. Bd. xviii., 1904, p. 273. 








